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Background. An unexplained increase has océurred in the incidence of invasive

... . Methods. We investigated a cluster of serogroup C meningococcal disease in 3 previously
- healthy young adults who had attended a party in Maryland. Molecular subtyping was done on
‘the isolates from the 3 cluster cases and 4 control isolates by pulsed-field gel electrophorests
- (PFGE). The only common expostire was attendance at the party, where a large number of

)

people. reportedly siroked tobaceo or marijuana and/or drank alcohol.
Results. The PFGE analysis of the 3 case isolates showed identical molecular subtypes, _
nctusion. This investigation strongly suggests that transmission of the cluster strain occurred

- - atthe party. Transmission may have occurred in part as a result of the recently described risk

INEISSERIA- MENINGITIDIS 18 A major cause of invasive
‘v bactetial infections, including meningitis.' In
- recent years, the overall annual incidence of
" meningococcal infection in the United States
~-has been about 1.0 per 100,000 population.?
‘Adolescents and young adults have typically
- had a low risk of invasive meningococcal infec-
- - tion. During the 1990s, there was a substantial
ingcrease in the incidence of meningococcal dis-
~ease in adolescents and young adults.” We pre-
sent a.cluster of meningococcal infections asso-
‘ciated with a party, which raises interesting
points about the changing epidemiology of
meningococeal infection in this age group.

SE REPORTS -
“ase: 1. An 18:year-old healthy male laborer had
(2 ever, rialsea, and vomiting on May 19, 1999, On
May 20, he went to a local emergency department, where he
had cardiopulmonary airest. He was transported to a tertiary
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factors of binge drinking and smoking. Taken together, these findings sugpest that some of the
Tecent increase in inyasive meningococcal disease may be-due to modifiable risk factors.

care hospital by air and was pronounced dead on arrival. His
mother noticed that he had a fine rash when she saw him
shortly after death, Blood cultures obtained before death
grew Neisseria - meningitidis. Cerebrospinal fluid was not
obtained. This patient reportedly smoked 2 to 3 cigaiettes per
day and drank an average of 2 to 4 beers per week. -

Case 2. A 20year-old healthy male plumbing company
worker went to-the hospital with headache and back pain on
May 21, 1999. On admission, he had a temperature of 38.9°C
and appeared severely ill and lethargic. He was noted to have
an erythematous rash on his forehead, arms, and lower ex-
remities. Blood cultures obtained on admission were positive
tor N meningitidis, and culture of the cerebrospinal fluid was
negative. He responded rapidly to antibiotic therapy and was

-discharged. He reportedly smoked 1 to 1'% packs of cigarcttes

per day-and drank 2 to 4 beers per week.

.Case 3. A 21-year-old man who worked part-time at a
testaurant went to a hospital emergency department on May
25, 1999, with headache, neck pain, vomiting, and hypoten-

- sion, Blood cultures taken on the date of admission were posk

tive for N meningitidis; culture of the cerebi'ospinaﬁ fluid was
negative. He was treated su_écess'ﬁllly and discharged from the
hospital.-He reportedly smoked 1 to 1'% packs of cig‘:u'ettes
per day; information on his drinking habits was not available.

KEY POINTS

s The risk of meningococcal infection recently increased in
- adolescents and young adulis.
* Certain behaviors, such as bar patronage, bingg drinking,
. and cigarette smoking are recently identified risk factors
. for meningococeal infection.
*+ We investigated an outbreak of meningococecal infection
associated with a party. . :
* Al party-retated meningococeal strains had identical DNA
- fingerprints: - .

* Transmission most 'Ii_k_ely occurred at the party. ______,J
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EPIDEMIOLOGIC AND MICROBIOLOGIC INVESTIGATIONS

This outbreak was identified by routine public
health surveillance. Investigation of this outhreak

included review of medical records and interviews

with persons associated with the case patients.

Species confirmation and serogroup determi- -

nation were done using staindard methods.?
Molecular subtyping was done by PFGE as previ-
ously described.” Briefly, the meningococcal iso-
lates were stored at —=70°C in nrypticase soy broth
with 30% glycerol and subcultured on chocolate
agar at 37°C in a 5% CO, incubator. The cells
were suspended in wisEDTA (TE) 1X buffer to
achieve an optical density of about 1.8. An equal
volume of the suspension was mixed with 2%
Seaplaque agarose, pipetted into a plug mold,
and allowed to solidify. The plugs were placed in
a lysozyme lysis buffer solution at 37°C
overnight. The next day the lysozyme lysis buffer
was replaced with 1 mg/mL proteinase K
(EDTA, Sarkosyl, proteinase K) buffer; and then
placed in a 50°C bath for 8 hours. The plugs
were then washed four times with TE butffer,
washed twice with the appropriate restriction
endonuclease buffer, and incubated overnight
with the appropriate restriction enzyme. Three
endonucleases (Nhel, Sfil, and Spel) were used
to obtain a genetic fingerprint pattern for each
of the isolates. A 1% agarose gel was made and
poured into a mold with the slots into which the
plugs were placed, and then sealed into place
with agarose. The gel was then placed in the

12 3 45 6 7 8 9 10

sisseria meringitidis restricted -
by Spel. Laries 1, 6, 10: fambda ladder reference’ Lanes 2, 3, &
N meningitidis isolates from Cases 1,2, and 3, respectively. Lanes 57,8 9
. N meningitidis conirol isolates from 1999. .- : R T

Patterns on pulsed-field gel eiect_mphoreé‘is o

clamped homologous electric fields DRSS T

PFGE .apparatus (Bio-Rad Laboratories,
Hercules, Calif), and was run with switch times -
of 1 to 80 seconds for 24 hours, at 6 volts.per. =

mitnute. Molecular subtyping was done-on the.

three cluster isolates, in addition to four control
isolates comsisting of all available serogroup C
isolates from Maryland residents with invasive

" meningococcal disease reported in 1999. -

The three case patients had all been ‘previ-
ously healthy and had not attended college. A
search for a common exposure among the three
revealed thatall had attended a party on May 14;

1999, which was also attended by at least 80

other persons, most of whom were 18 to 24 years
old. At the party, a-large number of persons -
reportedly smoked tobacco; smoked marijuana,
and/or drank alcohol. The only exposure com-.
mon to all three patients was the party. Although
the patients in case 1 and case 2 were household
roommates, the patient in case 3 had no contact
with the other two, either before or after the -
party. Antimicrobial chemoprophylaxis was rec-
ommended to a total of 83 party, work, and
household contacts of the patients.

All three isolates from the case patients were
confirmed to be N meningitidis, and all were .
serogroup C. The three isolates had identical
molecular subtypes with Spel (Figure), Nhel, and
Sfil. The four control isolates were clearly differ-
ent from the three cases and noticeably-different
from each other. R

DISCUSSION _ IR
The results of this study show that the three
patients with N meningitidis had infection caused
by the same strain. Pulsed-field gel electrophore- -
sis is a robust tool for determining genetic relat--
edness among strains and is capable of detecting
small differences, including identifying sub-
clones of the same multilocus electrophoretic
enzyme type, another method commonly used
to subtype N meningitidis®® The control isolates
were all different from each other and from the
three.cases. Although we cannot say with cer-
tainty where these patients acquired N mening
tidis, the epidemiologic investigation suggests.
that transgnission occurred at the May 14 party.
Although meningococcal infection in college
students has recently received much attention,
meningococcal incidence has substantially
increased among high-school-aged adolescents
and young adulis in the United States.™*" In a
recent study in Maryland, the highest incidence
in adolescents and young adults was found tobe -
in 17-year-olds, none of whorn were in college.” -~
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: The mechanism for the increased incidence in
meningococcal disease inadolescents and young
adults is not clear:” A:shift in age distribution to older
ildren is a hallmark of meningococeal outhreaks,”
hich are generally due to a single straix of N menin-
_ Assimilar-inerease: that occunred in Oregon
- was mostly due o a clone of serogroup B N menmgr-
idis. Whether the clone of serogroup C men-
“ingoeoccus that caused our cluster is responsible for
-+ the large increase in meningococeal infection in ado-
- lescents and -adults: in Maryland is unknown and is
.+ thesubject of ongoing investigations.
~eTraditional risk factors for invasive menin-
_“gococcal infection inchide upper respiratory tract
infections™ and crowding.™ More recently, bar

~patronage, " binge drinking, and passive and -

“active smoking™* have. been identified as risk fac-

-~ tors for meningococeal infection. Cigarette smoke
©may:increase the risk of meningococcal carriage
- and invasive disease by distupting the respiratory
. cepithelium.® The increased risk of invasive
< meningococeal disease associated with bar patron-
~age s thought 1o be due to a combination of fac-
tors that could Lacilitate transmission, including
erowding, poor ventilation, active and passive
“smoking, smoking-associated coughing, and the
~sharing of drinking glasses and cigarettes. The
party attended by owr three patients provided an
senvironment similar © that of 2 crowcted, smoke-

ilted b

- In summary, this teport of a cluster of meningo-
-coceal infection ussociated with a large prawty uncler-
scores the need for a clearer undlastancling of the
increasing meningococcal incidence in aclolescents

young adults. Unil recendy, the prevalence of
noking among adolescents anct young adults had
certon the: decline. However, over the past few
» trendls are reversing. ™ In combination

‘ent idenitification of smoking and
“as important risk fEactors for infection in
= group; these trends suggest that ac least
art of the increase may be due to'these potentially
nodifiable behaviors: Like most menin gococeal
- infection in this-age group, cases such as these
- could potentally be prevented with the tetasalent
. ieningococeal polysaccharide vaceine. Stucties o

identify risk factors {for meningococcal infection in

- thisage group are needed.
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